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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 28 February 2008 have been fully considered but 
they are not persuasive. Applicant's arguments have been considered but are moot in 
view of the new ground(s) of rejection. 

The applicant argues [pp. 7-8] that Deane uses the metallization layer 23 as an 
etch mask to remove the channel part of the doped silicon layer 19 (high-concentrated 
N+ layer above the channel region), in contrast to the claimed invention which has been 
amended to recite "removing the conductive layer including the high-concentrated N+ 
layer above the channel region by using the photoresist layer pattern as a mask " 
[emphasis added]. In other words, Deane patterns the source/drain electrodes using a 
photoresist mask, removes the photoresist mask, and then removes the N+ layer above 
the channel region. In contrast, the claimed invention patterns the source/drain 
electrodes and removes the N+ layer above the channel region, using the photoresist 
mask for both processes, and only then removes the photoresist mask. This is a 
distinction between the methods, but not a patentable one in the view of the examiner. 
The two sequences are considered art-recognized equivalents, as evidenced by Chae, 
for instance, discussed below in the new grounds of rejection of claim 1 -3, 1 5, and 16. 
The applicant's sequence is also disclosed by Watanabe, for instance, discussed below. 

This argument does not apply to claim 20, which was not amended in an 
analogous manner to claim 1 . The applicant has amended the limitation of claim 22 into 
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independent claim 20, but the other amendments do not patentably distinguish claims 
20, 21 , and 23 over the art previously cited, so for claims 20, 21 , and 23, the previous 
grounds of rejection are maintained. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: in line 13, "applying 
a mask in" should be "applying a mask over"; in line 19, "forming a contact hole over" 
should be "forming a contact hole in". Appropriate correction is required. 

3. Claim 1 is objected to because of the following informalities: the phrase 
"sequentially removing the conductive layer including the high-concentrated N+ layer 
above the channel region by using the photoresist layer pattern as a mask to a 
source/drain electrode" should be "sequentially removing the conductive layer and the 
high-concentrated N+ layer above the channel region by using the photoresist layer 
pattern as a mask to form a source/drain electrode". With "including" instead of "and", it 
makes little sense to have "sequentially", and the conductive layer clearly does not 
"include" the N+ layer, since they have been separately recited in the claim. Also, "to a 
source/drain electrode" is missing the verb "form". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Deane et al., U.S. Patent No. 6,686,229 in view of official notice / 
admitted prior art, and further in view of Chae, US 2002/0135710. 

Deane discloses [see Fig. 1 , for instance] a fabrication method of a liquid crystal 
display device, comprising: forming a gate line [5] on a substrate by applying a gate 
photoresist pattern by printing [col. 7, lines 60-67], sequentially forming a gate insulating 
layer [13], a semiconductor layer [17], and a high-concentrated N+ layer [19] over the 
gate line; forming an active region including the high-concentrated N+ layer by applying 
an active photoresist pattern by printing [col. 7, lines 60-67], wherein the active region is 
formed by sequentially removing the high-concentrated N+ layer and the semiconductor 
layer using the active photoresist pattern formed by printing as a mask [see Fig. 1b]; 
removing the active resist pattern [inherent]; forming a conductive layer [23] over the 
active region; forming a source/drain electrode [29, 27]; forming a passivation layer [33] 
over the source/drain electrode; forming a contact hole [35] in the passivation layer by 
applying a contact hole photoresist pattern [34] by printing [col. 6, lines 17-22], and 
forming a pixel electrode [37] on the passivation layer by printing a pixel electrode 
photoresist pattern [col. 7, lines 60-67]. 

For the steps of forming the gate line, forming the semiconductor layer and N+ 
layer, and forming the pixel electrode, the reference describes directly printing the 
layers onto the substrate [as can be seen from the "tails" shown in the figures, for 
instance]. However, the reference also explicitly states [col. 7, lines 60-67] that these 
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printing processes can be replaced with the process of covering the substrate with the 
material of the layer, printing a photoresist pattern onto the material, and etching to 
pattern the layer. The reference also provides motivation to do so, in that it avoids the 
need to use conventional photolithography to process the photoresists, thus lowering 
costs while not needing to directly print the layer. The examiner has therefore treated 
the relevant claim limitations as explicitly disclosed by the reference, as noted above; 
alternatively, they could be considered as not disclosed by the particular embodiment of 
Fig. 1 (and initial discussion thereof), but obvious to one of ordinary skill in the art at the 
time of the invention due to these teachings of Deane [col. 7, lines 60-67]. In either 
case, these claim limitations are met by Deane. 

Deane does not explicitly disclose depositing a photoresist layer over the 
conductive layer, applying a mask over the photoresist layer, performing a lithography 
process, to thereby form the source/drain electrode. Instead, Deane merely states that 
the conductive layer is "then patterned using conventional photolithography" [col. 5, 
lines 35-36]. The examiner takes official notice that it was well-known in the art for 
conventional photolithography to include steps of depositing a photoresist layer over a 
conductive layer, applying a mask over the photoresist layer, and performing a 
lithography process to form a photoresist layer pattern [this taking of official notice was 
not traversed by the applicant, therefore the statement is considered admitted prior art, 
see MPEP 2144.04]. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to have these steps in the method of Deane, motivated by the 
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desire to use conventional photolithographic techniques, having high reliability and 
precision, to form the source and drain electrodes. 

Deane does not disclose sequentially removing the conductive layer and the 
high-concentrated layer above the channel region by using the photoresist layer pattern 
as a mask to form a source/drain electrode. Instead, the photoresist layer pattern is 
used as a mask to remove the conductive layer to form a source/drain electrode and the 
photoresist layer pattern is then removed; the source/drain electrodes themselves 
(instead of the identically shaped photoresist layer pattern) are then used as the mask 
to remove the high-concentrated layer above the channel region. 

Chae discloses [see Fig. 6C, paragraph 0061, for instance] a method of forming 
an analogous TFT, in which the source/drain electrodes [35, 37] are formed, the 
photoresist is removed, and the source/drain electrodes are then used as the mask to 
remove the high-concentrated layer [47], just as in Deane. Chae then goes on to say 
[paragraph 0062] that alternatively the photoresist can be left in place and used as the 
mask in removing the high-concentrated layer, just as in the present application. This is 
evidence that the two sequences are considered art-recognized equivalents. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use 
the photoresist as the mask for removing the high-concentrated layer, motivated by the 
art-recognized equivalence of the two methods. 

Claim 1 is therefore unpatentable. 

The mask (for patterning the source and drain electrodes) includes a channel 
region [corresponding to region 24 in Fig. 1c, the region between the source and drain 
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electrodes], so claim 2 is also unpatentable. Since the other steps are done by printing 
rather than conventional photolithography, the mask applied over the photoresist layer 
in the step of applying the mask is the only mask applied thoughout the method of the 
independent claim, so claim 15 is also unpatentable. 

Considering the limitations of claims 3 and 1 6, the examiner takes official notice 
that roller printing and inkjet printing are known in the art pattern [this taking of official 
notice was not traversed by the applicant, therefore the statement is considered 
admitted prior art, see MPEP 2144.04]. It would have been obvious to one of ordinary 
skill in the art to use either as the printing technique in Deane, motivated by their being 
reliable, cost-effective techniques for printing. Claims 3 and 16 are therefore 
unpatentable. 

6. Claims 20, 21, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Deane et ai, U.S. Patent No. 6,686,229 in view of official notice / 
admitted prior art. 

Deane discloses [see Fig. 1 , for instance] a fabrication method of a liquid crystal 
display device, comprising: forming a gate line [5] on a substrate by applying a gate 
photoresist pattern by printing [col. 7, lines 60-67], sequentially forming a gate insulating 
layer [13], a semiconductor layer [17], and a high-concentrated N+ layer [19] over the 
gate line; forming an active region including the high-concentrated N+ layer by applying 
an active photoresist pattern by printing [col. 7, lines 60-67]; forming a conductive layer 
[23] over the active region; forming a source/drain electrode [29, 27]; forming a 
passivation layer [33] over the source/drain electrode; forming a contact hole [35] in the 
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passivation layer by applying a contact hole photoresist pattern [34] by printing [col. 6, 
lines 17-22], and forming a pixel electrode [37] on the passivation layer by printing a 
pixel electrode photoresist pattern [col. 7, lines 60-67]. 

For the steps of forming the gate line, forming the semiconductor layer and N+ 
layer, and forming the pixel electrode, the reference describes directly printing the 
layers onto the substrate [as can be seen from the "tails" shown in the figures, for 
instance]. However, the reference also explicitly states [col. 7, lines 60-67] that these 
printing processes can be replaced with the process of covering the substrate with the 
material of the layer, printing a photoresist pattern onto the material, and etching to 
pattern the layer. The reference also provides motivation to do so, in that it avoids the 
need to use conventional photolithography to process the photoresists, thus lowering 
costs while not needing to directly print the layer. The examiner has therefore treated 
the relevant claim limitations as explicitly disclosed by the reference, as noted above; 
alternatively, they could be considered as not disclosed by the particular embodiment of 
Fig. 1 (and initial discussion thereof), but obvious to one of ordinary skill in the art at the 
time of the invention due to these teachings of Deane [col. 7, lines 60-67]. In either 
case, these claim limitations are met by Deane. 

Deane does not explicitly disclose depositing a photoresist layer over the 
conductive layer, applying a mask over the photoresist layer, performing a lithography 
process, to thereby form the source/drain electrode. Instead, Deane merely states that 
the conductive layer is "then patterned using conventional photolithography" [col. 5, 
lines 35-36]. The examiner takes official notice that it was well-known in the art for 
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conventional photolithography to include steps of depositing a photoresist layer over a 
conductive layer, applying a mask over the photoresist layer, and performing a 
lithography process [this taking of official notice was not traversed by the applicant, 
therefore the statement is considered admitted prior art, see MPEP 2144.04]. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to have 
these steps in the method of Deane, motivated by the desire to use conventional 
photolithographic techniques, having high reliability and precision, to form the source 
and drain electrodes. 

The above represents the grounds of rejection of claim 1 before its amendment 
on 28 February 2008. 

Considering the additional limitations of claim 20, the N+ layer is an impurity- 
doped layer, and the conventional photolithography process discussed above includes 
using the patterned photoresist layer to pattern the conductive layer to form a source 
and a drain electrode over the active region. This represents the grounds of rejection of 
claim 20 prior to the amendments of 28 February 2008. 

Considering the amendments of 28 February 2008, as discussed above the step 
of forming the gate line includes applying a gate photoresist pattern on the substrate by 
printing, and removing the gate photoresist pattern is inherent; as discussed above the 
source and drain electrodes are formed using the patterned photoresist layer, and 
removing the patterned photoresist layer is inherent. All the limitations of the amended 
claim 20 are therefore met as well, so claim 20 is unpatentable. 
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Since the other steps are done by printing rather than conventional 
photolithography, the mask applied over the photoresist layer in the step of applying the 
mask is the only mask applied thoughout the method of the independent claim, so claim 
21 is also unpatentable. As discussed above, the step of forming the active region 
includes applying an active photoresist pattern including the impurity-doped layer by 
printing, so claim 23 is also unpatentable. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 2002/0003589 to Watanabe etal. also discloses [see Figs. 10-12] the method 
sequence in which the photoresist layer pattern is first used as a mask to wet etch the 
source/drain electrodes, and then left in place and used as the mask to dry etch the 
high-concentrated N+ layer above the channel region, before finally being removed. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571 ) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Andrew Schechter/ 
Primary Examiner, Art Unit 2871 
Technology Center 2800 
16 May 2008 



